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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In RAN# 102, a new Rel-19 study item on channel modelling for Integrated Sensing And Communication (ISAC) for NR was approved [1]. The objectives are listed as follows.
	Objective:
The focus of the study is to define channel modelling aspects to support object detection and/or tracking (as per the SA1 meaning in TS 22.137). The study should aim at a common modelling framework capable of detecting and/or tracking the following example objects and to enable them to be distinguished from unintended objects:
· UAVs
· Humans indoors and outdoors 
· Automotive vehicles (at least outdoors)
· Automated guided vehicles (e.g. in indoor factories)
· Objects creating hazards on roads/railways, with a minimum size dependent on frequency

All six sensing modes should be considered (i.e. TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic). 

Frequencies from 0.5 to 52.6 GHz are the primary focus, with the assumption that the modelling approach should scale to 100 GHz. (If significant problems are identified with scaling above 52.6 GHz, the range above 52.6 GHz can be deprioritized.)

For the above use cases, sensing modes and frequencies:
· Identify details of the deployment scenarios corresponding to the above use cases.
· Define channel modelling details for sensing using 38.901 as a starting point, and taking into account relevant measurements, including:
1. modelling of sensing targets and background environment, including, for example (if needed by the above use cases), radar cross-section (RCS), mobility and clutter/scattering patterns;
1. spatial consistency.


Based on the scope of the study item, in this contribution, we continue to present our views on the issues of ISAC deployment scenarios. All the proposals are based on the consensus have been made in RAN1#116 meeting.
Sensing mode/terminology
In RAN1#116 meeting, agreement regarding typical sensing targets and corresponding deployment scenarios is achieved as follows [2]
	Agreement
For progressing ISAC study, the following sensing targets and existing communication scenarios will be considered as a starting point:
· Note1: the table below does not imply that the sensing target will be placed at positions defined for UEs and BSs in the scenarios in the right column.
· Note2: the table below does not imply that UEs are necessarily placed at positions defined for UEs in the scenarios in the right column.
· Note3: the existing communication scenarios are listed with the intent to use the evaluation parameters defined for those scenarios, as a starting point.

	Sensing Targets
	scenarios 

	UAVs
	RMa-AV, UMa-AV, UMi-AV (TR 36.777) 

	Humans indoors
	InF, Indoor Office, [Indoor Room (TR 38.808)], [UMi, UMa]

	Humans outdoors
	UMi, UMa, [RMa]

	Automotive vehicles (at least outdoors)
	Highway, Urban grid, UMa, UMi, RMa

	Automated guided vehicles (e.g. in indoor factories)
	InF

	Objects creating hazards on roads/railways (examples defined in TR 22.837)
	Highway, Urban grid, HST





Notice that despite it has been clarified that all six sensing modes should be considered in the Rel-19 SID, it does not necessarily imply that each deployment scenario must support all six modes. Instead, we believe it is unreasonable and unnecessary to impose such a constraint. 
First, in terms of practical deployment, different sensing modes should be adopted for different scenarios due to their distinct characteristics. For instance, TRP-based modes rely solely on gNB implementation for the sensing function, while other modes involving UE require collaboration between the gNB and UE. Therefore, in outdoor and other wide-area scenarios like UAV or human outdoors, TRP-based sensing modes are expected to be more suitable compared to UE-based modes. Additionally, there are scenarios such as highway where only TRPs are available, making it challenging to expect UEs to participate in sensing. Another advantage of TRP-based mode is their applicability to all types of UEs, whereas modes involving UE participation may not possess this property. TRP-based sensing requires only updates of RAN and CN without impacting UE specification, making it compatible with existing UEs. In localized spatial scenarios such as human indoor scenarios, where there is a scarcity of base stations on the one hand, and a closer demand for sensing range on the other hand, the UE-based sensing modes would be more appropriate. 
Secondly, prioritizing or narrowing down the selection of sensing modes for each scenario also helps to alleviate the workload, taking into account the limited TUs. If all six modes were to be considered with equal priority for all scenarios of interest, the number of combinations would be excessively high. This would result in a significant increase in the workload required for validation and calibration of the ISAC channel model. Therefore, by prioritizing and selectively choosing the most relevant sensing modes for each scenario, the workload can be effectively managed and reduced.
Proposal 1: The sensing modes corresponding to each deployment scenario of interest need to be identified. 
Proposal 2: Study TRP-based sensing modes with higher priority in UAV scenarios, including TRP monostatic and TRP-TRP bistatic mode.
Initial evaluation parameters/principles
[bookmark: OLE_LINK7][bookmark: OLE_LINK9]In order to concretely describe the individual ISAC deployment scenarios avoiding understanding misalignment, the definition of some key parameters is essential. Notice that basic parameters including BS layout/BS height/UT distribution have been defined for each deployment scenario in TR 38.901 for communication evaluation. These existing definitions can be reused in ISAC scenarios. However, the ISAC channel introduces a unique aspect in terms of the detailed modeling of the sensing target. Therefore, new parameters related to the target, such as target type, target location, target mobility, and target distribution, need to be additionally defined for each ISAC scenario. These parameters allow for a more comprehensive characterization of the sensing environment and facilitate accurate evaluation and analysis of the ISAC system performance. 
Additionally, it should be noted that there is not a direct mapping between scenarios and sensing targets. In other words, a particular deployment scenario may encompass multiple types of sensing targets, and conversely, a single type of sensing target may be present in various scenarios. For example, humans can be encountered in diverse scenarios such as indoor offices, factories, and roads. Consequently, a distinct parameter set should be provided for each individual scenario. 
Proposal 3: To define ISAC deployment scenarios specifically, the following parameters including system configuration, network topology, sensing target information, Tx/Rx information, can be considered. Other parameters are not precluded.
	Parameters

	Carrier frequency

	System bandwidth

	Cell layout (e.g., ISD, grid, no. of sites/sectors, etc.) 

	Sensing transmitter information (e.g., Outdoor/indoor,
height, antenna pattern/configuration, etc.)

	Sensing receiver information (e.g., Outdoor/indoor,
LOS/NLOS, height, mobility, antenna pattern/configuration, power)

	Sensing target information (e.g., type, location, distribution, RCS, mobility)

	Background environment/clutter characteristics



Conclusions
In this contribution, we discuss ISAC deployment scenarios related issues and have following proposals:
Proposal 1: The sensing modes corresponding to each deployment scenario of interest need to be identified. 
Proposal 2: Study TRP-based sensing modes with higher priority in UAV scenarios, including TRP monostatic and TRP-TRP bistatic mode.
[bookmark: _GoBack]Proposal 3: To define ISAC deployment scenarios specifically, the following parameters including system configuration, network topology, sensing target information, Tx/Rx information, can be considered. Other parameters are not precluded.
	Parameters

	Carrier frequency

	System bandwidth

	Cell layout (e.g., ISD, grid, no. of sites/sectors, etc.) 

	Sensing transmitter information (e.g., Outdoor/indoor,
height, antenna pattern/configuration, etc.)

	Sensing receiver information (e.g., Outdoor/indoor,
LOS/NLOS, height, mobility, antenna pattern/configuration, power)

	Sensing target information (e.g., type, location, distribution, RCS, mobility)

	Background environment/clutter characteristics
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